











513.1C
Process Instruction No.

PROCESS INSTRUCTION 513.1C

Subj: Revision C; description of change

1. This Revision cancels and supersedes P.1. 513.1B dated 16 Jun 1960.
2. This Revision co-ordinates DM264B-83-61, Portsmouth Naval Shipyaxrd

Instruction 513.1B, Bureau of Ships Instruction 9490.9 ser 648L3-1471 of
4 Aug 1960.
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513.1¢C
Prqccsc Instruction

3.1.4.1 For overhauls, the cognizant Design Code shall furnigh
to the Production Shops, at their request, marked-up diagrams outlining the
extent of cleaning, flushing and hydrostatic and air testing for shop as-
semblies and piping systems. Production shops are responsible for attaining
and maintaining required cleanliness. During the overhaul of operating sub~-
marines, a diagram shall be maintained of each air system with each entry
(non-mechanical) into the piping system recorded thereon. :

3.1.4.2 Por overhaul ships, ship's force may be substituted
for Shipyard Inspection Codes. A record of all tests and acceptances must
be maintained by the cognizant Shop or Code.

3.1.5 Flushing and Testing Identification

To verify that all sub-assemblies and shipboard installed
systems have been flushed and tested in accordance with requirements of
this Process Instruction, color coded crimp type or lock type seals and
&cceptance glips shall be used. Air test seals shall be embossed, stamped

or otherwise marked with the month and year of the last test.

3.1.5.1 Color seals and accéptance slips to be used as follows:

Qperation Sup-Assemblies Shipboard Systems
Hot solution flush Plain geal Acceptance slip
Hot water flush Red geal Acceptance slip
Water Test Green geal Acceptance slip
Dryness Test - : Blue geal Acceptance slip
Air Test White seal Acceptance slip

NOIE: Color seals shall be attached at the completion of each test
or flush. As one test or flush is completed, a new seal shall
be attached.

3.2 SHOP ASSEMBLY

3,2.1 Abrasive blasting, chipping or grinding is not permitted
in the vicinity of fabrication of air system assemblies.

3.2.2 Pipe or tubing shall not be packed with sand during the bend-
ing process.

3.2.3 Pipe or tubing that has had heat applied at the site 6f in-
stallation to assist in forming shall be returned to shop for re-cleaning
and re-testing.
















































DEPARTMENT OF THE NAVY
BUREAU OF SHIPS
WASHINGTON 25. D. C. IN REPLY REFER TO

SS/9480
Ser 648K-2340
28 November 1962

From: Chief, Bureau of Ships

Tos Supervisor of Shipbuilding, U.S. Navy, Groton
Supervisor of Shipbuilding, U.S. Navy, Quincy
Supervisor of Shipbuilding, U.S. Navy, Camden
Supervisor of Shipbuilding, U.Se. Navy, Newport News

I
N Supervisor of Shipbuilding, U.S. Navy, Pascagoula
\\\\\\Ekgg:::ﬁder, Mare Island Naval Shipyard
der, Portsmouth Naval Shipyard

Subj: Cast Aluminum Bronze Equipment or Components in Submarine
“Sea Water Service, Request for information concerning

G188L

o lh L

Ref: (a) BUSHIPS 1ltr SS/9480 Ser &48K-724 of 3 April 1962 /7 7",

lo Results of corrosion tests of cast aluminum bronzes at Harbor Island
and examination of shipboard components, normally exposed to sea water,

have shown these materials to be susceptible to intergranular corrosion.
Replies to reference (a), indicate that a large amount of cast aluminum

bronge has been, and is being installed on submarine sea water applica-

tions,

2, In order to determine what replacement action is necessary, the
following categories have been established in order of criticality and
apply to items exposed to sea water during normal operation,

CATEGORY I

Hull and backup clcsures, where the failure of any part could
cause malfunction or failure of the closure.

CATEGORY II

All pressure containing parts, other than those in Category I,
whose failure would result in flooding (assuming a constant opening to
the sea) as follows:

a. Uncontrolled rate (non-surfaceable)
b. Controlled rate (surfaceable)

EXHIBIT (148) - 1



55/94,80
Ser 6L8K-2340

CATEGORY III

All other castings exposed to sea pressure, the failure of
which could prevent the ship from accomplishing its mission,

3+ Addressees are requested to provide the data outlined hereinafter,
for each of the above categories, for all components and equipment on
order, being installed on ships under construction or now installed on
operating ships, beginning with the USS NAUTILUS (SSN571). Castings

of the following materials only, are to be included:

MIL-B-16033 Classes 1, 2, 3 and 4
MIL-B-21230 Allcy 1 and 2

ASTM-B-148 A1l Classes

QQ-B-671 Classes 1, 2, 3 and 4

Le Specific data required is as follows:

a. Category (SEE Paragraph 2)

be Item or equipment

ce Application (service and location)

de Size

e, Material specification, class or alloy and heat treatment
*f+ Delay in ship if replacsment required

*g» Increase in cost if replacement required

*This information may be furnished at a later date if it will
delay submission of the data requested in 4a;, b, ¢, d and e,

5¢ For the information of all addressees, the following cast materials
are considered suitable from a corrosion standpoint for sea water applica-
tions: ‘

Composition M - MIL-B-16541

Composition G - MIL-M-16576

Copper nickel alloy (70-30) - -MIL-C-20159

Monel ~ QQ-N-283

Nickel Aluminum Bronze - MIL-B-16033 Class 4 (minimum of 4% nickel)
Nickel Aluminum Bronze - MIL-B-21230 Alloy 1 (minimum of 4% nickel)

-2-
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DEPARTMENT OF THE NAVY
BUREAU OF sHirs

WASHINGTON 23, D. C. N REFLY ASFAR TO

o480
Ser 648%-160
13 Feb 1962

Prom: Chief, Bureau of Ships
H Distribution List

Subj: Silver Brazed Sea Water Systems, Procedures
During Overhauls on Submarines

Ref: (a) DEPCOMSUBLANT 131410z Sep #~7 ™ f~~ (¢S
b) BUSHIPS 1522427 Sep "o
c¢) NAVSHIPS 250-637-2, NAVSHIPS 250-648-8
d) BUSHIPS INST. 9480.53 of 28 May 1961 (7 32 &
(Face FPeed Pittings)
(e) BUSHIPS INST. 4410.17 of 22 June 1961 ¢ ¢ 3 3 ¢
(Material Identification) |

LolOL o434y

Listing of Applicable Submarines
Representatlive Data from Portsmouth Report
of 1 March 1961

(4) Dpata from E.E.S., Report 920032 of 6 Nov 1961

Encl: gli Procedures During Overhauls or Availabilities
. 2
3

1. Referemce (a) detailed the seriousness with which
Deputy Commander Submarine Porce, U.S. Atlantic Pleet
viewed the fallures of various components of the piping
systems on submarines., Reference Yb) concurred in the
seriousness of the problem and outlined a series of
actions underway to insure that future ships would be free
of these troubles to the maximum extent possible. This
letter is concerned specifically with the area of silver
brazed sea water systems and includes fn enclosure (2): recommenda-
tions for actions to be undevtaken during regular overhauls and post
shakedown svailabilities relative to these systems. Enclosurs.(2).
contains & list of submarines to which this letter applies.

2. In analyzing the failures it became apparent that they
- resulted from either gross procedural errors or the use of
wrong materials., Corrective actions, including instructions,
etc., have been taken for each of these causes as follows:

a, Procedural errors:

Exhibit (158) - 1









Distribution List:
)epComSu

ComSubPac

Mare Island NavShip¥d ..z
Ptamth NavShipY&™
SupShip Groton

SupShip NptNws

Copy to:
ComSubLant
SupShip Quiney
SupShip Camden
SupShip Pascagoula

e

9480
Ser 648X-160
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Enclosure (2)

Listing of Applicable Submarines

Inspections 1n process or completed as of 1 February 1962:

SSSN 578
SS(N)579
sS 5

3S 582
SS(N)585

To be performed during PSA:

SS(N 533
33(N}395-
83(X)596

To be perfarmed during next
ss 56
ss 263
SS 565
SS
88 56
gS 556

S 5
ss Sgl
388G 574
SsSG 577
S3SG(N)58T

SS{N)530

SS?N‘588
SS N§592

overhaul ¢

S3(N)5T1
SS{N)575
S8{N)5 E
SS{N)58
SS{N)586
SS(N)589
S3(N}591
SS(N)597

SSB(R)608

SSB(N)610

SSB N§609
SSB(N)611

SSB(N)598
SSB(N)599
SSB(N )600
SSB(N }601
SsB(j Y602

..

Enclosure éi) to BuShips
Ser 648X-160
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303A-1
88(N)393C1

inasceasibility.
#¥ive of these joints were replaced by welded joints.

***"he excess of 67 over 20 across from the rewmoval of interference and
connected piping in order to gein access to defective joints.

4., In addition te the 130 joints inepected and passed i{n connection
with the foregoing job, 38 joints 2" IP8 and over were made under other
job orders during the availability. Of these, 21 were fabricated in

the shop and inspected visually before and during hydrostatic test. The
remaining seventeen were fabricated sboard ship and tasted ultrasonically
except for one, a tapsred fitting which was accepted by vigual examina-
tion during hydro.

5. Based on the ssmple observation, at least 877 of the joints throughout
the ship can be said to have been scceptable with a confidence level of
$0%. The average bond in the 20 rejected joints was indicated to be
39.5% prior to repair, with the lowest being 26%. The awerage percent
bond indicated on the pipe-side land of thess rejected joints was

63.5%, however.

C. J. ?.’-\Lfﬂﬁn

Copy to:
BUSHIPS (Code 706)

300
303
303A
213
8§65
301D~1

Exhibit (160) - 2
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Unclassified

w1 AL

xlosure of ve s is being studied. They have )t been specified for
installation in current submarine designs because they would introduce
additional complexity into the ship, might deny the use of propulsion
power for recovery, and could cause plant shutdown from spurious signals.
The extent of use of these devices require more detailed analysis. The
use of "rig for deep dive" sea valve positions in large lines seems more
attractive at this time, since it would reduce flooding without greatly
reducing available ship's power and would reduce closure time. Automatic
flooding indication is also being considered to assist operators to take
quicker closure action. :

Initial Ship Speed provides a significant recovery capability, as
shown in Figures 3, 4 and 5, unless flooding is forward. Even if pro-
pulsion power is lost due to flooding, the ship's momentum could signifi-
cantly assist recovery. The use of speed alone in recovery from small
casualties is desirable because it permits better control of the ship than
does MBT blowing. Further studies are being conducted to determine
optimum speed-depth combinations to minimize the hazards from flooding.
However, it should be noted that i four knot speed is marginal for improving
recovery over the zero speed condition,

Ship acceleration assists in recovery from flooding. In the event of
flonding aft while proceeding at four knots at test depth, ordering full
power would about double the amount of flooding from which a submarine
could recover by blowing alone.

Air bank pressure affects initial blow rate and the quantity of air for
sustained blowing for surfacing quickly. Recovery capability decreases
sionificantly with decreased air bank pressure. Preliminary studies indicate
that when air bank pressure drops to one-half design pressure the maximum
continuously flooding hole from which the ship can recover is reduced by
one~half diameter.

Time to initiate MBT blow after flooding starts is a vital contributor
+~ »gcovery. For most studies it has been assumed MBT blow will be initiated

in 15 seconds.

Any influx of sea water into the ship must be countered with at
least a corresponding discharge of water from the ballast tanks as soon as
possible. Figure 6 illustrates the difference in continuous flooding hole
sizes from which the ship could recover assuming different times for
initiating MBT blow. Another reason for early MBT blow can be illustrated
by Figure 7. During the first 60 seconds, the severity of flooding would
not be apparent from any ship motion. Also the difference in the size of
the flooding source may be difficult to ascertain. Therefore the early
initiation of tank blow may become the factor affecting ship recovery.

Compartment pressurization to counteract flooding is not feasible at
significant depths, and the times to pressurize, even using high pressure
air directly, are too great to assist recovery. Of greater importance is
the fact that use of the internal salvage system starves the MBT blowing
contribution to recovery. Therefore, compartment pressurization should
be done only at shallow depths. Figure ¥ illustrates this effect for a
SSB(N) ZPG'Class ship with a greatly improved MBT blow capability.

/£
3

Unclassified
DOWNGRADED AT 12 YEAR INTERVALS

NOT AUTOMATICALLY DECLASSIFIED
63) - 4
DOD DIR 5200.10 EXHIBIT (163)



Unclassified

DES TURES

Air bank capacity determines the sustained blowing capability for
recovery. Determination of air bank capacity and pressure has previously
been based on the following operational considerations:

1. Two complete MBT blows at surface pressure

2. An additional MBT blow for SSB(N) surface missile launch

3. Firing all torpedoes

4. Residual pressure of b(1) in air banks after above
evolution. This criteria is now being extended to include sufficient
capacity for flooding recovery.

Propellent type gas generators are being considered for blowing -
METs as a supplement to air. 3tudies of future submarine designs of deeper
test depth capability indicate that the air bank capacities required for
recovery from flooding will present unacceptable weight penalties.

MBT Blow Rate is determined primarily by the bank pressure and capacity
and bv the piping system between bank and tank. Existing blow rates are
considerably lesa than required to recover from a large pipe failure and

are being to provid e greater recovery capability by leading
high pressure |air directly back to the tank without going through reducers
or mains. STUDIED WI7TH A VIEw

- INTERIM DESIGN CRITERIA

To provide a ship floocding recovery capability sufficient to cause
_ the ship to surface after any single sea water piping casualty, assuming
the following ship conditions:

(1) ship at test depth
(2) Ship has zero speed*
(3) Ship has zero trim
(4) Ship has neutral buoyancy
EVALUATING
* PorfABackfit use 5 knotsinNI7/AL SPEED

b(1)

The recovery capability is based on the following assumptions: >

"(1) Ballast tank blow is initiated 15 seconds after casualty.

() Air bank pressureb(1)

(3) Sea valves are unuamageu anu OPErAULLE PErSULLCL 41C
available at normal watch stations.

(4) Sea valves are secured ') 10USC130 for personnel
decision plus time to close based on size and type of valve and location
of valve controls.

(5) Where msrually initiated closing of a sea valve is nol
adequate valve opening is restricted before going deep (rig for deep dive)
orsan automatic positioning device smmbsimmishask to partially or fully close

da valve m(event ol casualty.

6) Ship does not go below collapse depth.

CONSIDERATION B€ (7% Balliaet tanks are not overstressed.
GIveNn TO PROVIDE (8) sShip angle does not exceed 30°.

(9) Propulsion power is not available, if piping casualty in
question could affect main propulsion.

. A Unclassified
vUWNGHAUKD AT 12 YEAR INTERVALS
NCT AUTOMATICALLY DECLASSIFIED =eu4DLT \Lb3y - §














































































Ser 648D21-M6L

14 FFR 1963

MEMORANDUM

From: Code 648D
Tos Code 525H

Subj: Ships in Service - Additional remote sea water valve
actuators and valves, Provision for

Encl: (1) Proposed ShipAlt to provide remote valve actuators
for selected sea water system valves and additional
valves as necessary to increase safety of submarines
in service

1, Submarine Type Commanders have strongly recommended the

installation of additional remote controlled hydraulically operatcc

valves and/or remote hydraulic operators for exlsting valves in
auxiliary sea water cooling systems, These requestis were na.2d
on the necessity for increased sea water system reliability

due to the greater operating depths of present submacines anc
the possibility of pipe or flexible connectlon fallurc, uith
consequent flooding of a compartment, which could result in Luo
loss of the ship if no rapid means or partial or ccuplate systom
isolation 1s provided,

2, Based on a sea water pilping system review, new remotc :on-
trolled hydraulically operated valves, new check valvos, stup-
check valves, and remote hydraulic operators are propesed wive
necessary. These proposals are contained ir enclosure (1), 7.
location cf the new valves and the selection of thz existln
valves to be provided with remote cperators will permit, In

the event of a pipe or flexible connection fallure, the Isoletion
of the affected section of the system while maintaicin: rodu o
steam propulsion power enabling the ship, 1if nccesserey, teo
approach the surface in a controlled manner.

b(6)

C to:
€40
648D
6h8D21_

648c
665

(b) (6)

EXHIBIT (1866) - 1



SHIPALT SS(N), SSB(N)

Brief - Provide remote valve actuators for selected sea water
system valves and additional valves &s necessary to
increase safety of ship

1, Plans - In accordance with BuShips Inst. 4720,6B,
2. Material - to be provided by installing activity,

3. Estimated welght - see below,

4, A. In order to Ancrease the safety of the subject ships,
means of remote hydraulic operation from upper levels are to

be provided for the below listed sea water isolation P(3)10USC130
b(3)10USCvalves, In addition, check valves should be installed
and stop valves converted to manually operated stop-check valves
a8 noted., If arrangements prohibit the conversion of the listed
stop valves to stop-checks, check valves shall be installed up-
stream of these valves,

(1) PFor the 3S(N)5T1:

est, wt, approx, 0,22 ton centered approx. 11 {t azbove B.L.
at approx. FR 62,

(a) v-1 (5") diesel generator and H.P. 2ir cou-
pressor sea 3uction in engine room.

(b) Convert V-5 (4") diesel gen. ovbd. discharpe
backup valve in engine room to a stop-check valve,

(c) V-3 b(3) 10 USC 130
and air ejector cvbd, ciscnarge in engine room,

SST sir cooler

(d) (24") combined suction for battery and fwd M.C:
set in fwd, sux, machinery space,

(e) v-1 (6") air conditioning see suction, one
in engine room and one in stern room,

(f) v-11 (5") air conditioning ovbd. discharge,
one in engine room and one in stern room,

(g) v-1 (6") E.P. motor sea suction in engire rocm,
(h) v-12 (24") E.P. motor ovbd. discharge in
engine room,
ENCL (1) TO SER 648D21-M66

EXHIBIT (166) - 2



(1) v-19 b(3) 10 USC 130 £ & #2
refrig, cond,, and #1 & #2 control air compressors overboard
discharge in engine room,

(J) Trim pump sea suction and discharge (3') in
control room.

(k) Drain pump ovbd. discharge (2%") in engine
room.,

(1) v-10 b(3) 10 USC 130 main air
ejectors, CTG &ir coolers, and main L,0, coolers ovbd, dis-
charge in engine room.

(2) For the SS(N)5753

est, wt, approx. 0,37 ton centered approx., 9.7 ft. above B.L,
at approx., FR 62,

(a) v-2 (6" ~ one port, one stbd.) combined sea
suction (hull) for diesel generators, air conditioning, and
H,P, alr compressors in engine room,

(b) v-18 (4") diesel generator ovbd, cischarge
in engine room,

(c) v-12 (5") H,P. air compressor ané alr condition-
ing ovbd., discharge in engine room,

(a) msw-35 PB)V 10 masn eirculating P(B)10USC130
in engine room,

(e) Mswb(3) 10 USC 130 maln slr cjecior and
main L,0, cooler ovbd, discharges in enzine roou,

room,

(g) Convert Sssw - P(3)10USC130 SSTG sir
coolers, air ejectors, and L,0, coolers ovbd, dischargs backup
valves in engine room to stop-check valves,

(h) SwrP(3) 10 USC 130 R.C. sea suction in englne
room,

(1) asw-27 P@) 10 M,G, set ovbd. discharge in
engine room.,

(J) Aswb(3)10USC 130 propulsion motors and aux.
machinery sea suctions in engine room.

-2= EXHIBIT (166) - 3





















(9) Totel estimated cost 1s $1,154,700 which includes

design, material, and labor,

APPLICABLE SHIPS

SS(N)

NAUT1LUS (as(N)571)
SEAWOLF (88 N) T5)
SKATE (SS(N 578

WFRLcl:u (uoéN 579)

SARGO (535(N)5
o&ADRAGON ("" 554 )
SKIPJACK (ss 85)
TRITON (ss(n
HALIBUT (bsc Ng5 7)
JCAMP N 3
sconrxon
SCULPIN (
aHAfu( 2 58

3SB(N)

GEORGE WASHINGTON fﬁuB(N;DQB)
PATRICK ENRY (SSB(N)599
THEODORE ROOSEVELT (SSB(N)600)
ROBERT B, LEE (SSB(N?601)
ABRAHAM LINCOLN (SSB(N)602)

EXHIBIT (166) - 10




























































Unclassified

10. NAVSHIPYD Portsmouth should investigate the cantilever mounting of
the trash ejector and determine means for supporting the ejector at the
breech end. E.B. Div. should accomplish modifications as may be needed.
BUSHIPS will fund.

11. HNAVSHIPYD Portsmouth should check the mounting flange bolt strength

of the stern diving and steering rams for adequate resistance to shifting
under shock. E.B. Div. should accomplish modifications as may be needed.
BUSHIPS will fund.

12. NAVSHIPYD Portsmouth should review the casuvalties which accurred to
main ballast tenk vent valves in BONEFISH and .SKATE shock tests to '
determine the need for design changes in THRESHER. Recommendations should
be forwarded to the Bureau. =~ T

13. NAVSHIPYD Portsmouth shall insure that adequate design work is completed
to permit maximm shock hardening of the main feed pump controllers.
Portsmouth shall make maximm use of E. B. Division investigation of
controller tripping problem in SKIPJACK. E. B. Division should accomplish
modifications as may be needed. Recommendations should be forwarded to

the Bureau. BUSHIPS will fund.

3 ENCL (3) to BUSHIPS SER 525-076

DOWNGRADED AT 12 YEAR INTERVALS; NOT AUTOMATICALLY DECLASSIFIED. DOD DIR 5200.10

Unclassified
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MESSAGE

— M. w— - — —— -

152242Z SEP 1961

FM BUSHIPS

TO DEPCOMSUBLANT

INFO CNO
CINCLANTFLT
COMSUBLANT
COMSUBPAC

UNCLAS

SUBMARINE SALT WATER PIPING SYSTEMS
A. DEPCOMSUBLANT MSG 131410Z of SEP

1. DEPCOMSUBLANT HAS OUTLINED A MOST SERIOUS PROBLEM IN REF A. BUSHIPS
WILL CONTINUE, AT HIGHEST PRIORITY, TO SEEK ADDED DEPENDABILITY IN SUBMARINE
SALT WATER PIPING SYSTEMS. SPECIFIC CORRECTIVE ACIION HAS BEEN TAKEN BASED
. ON FAILURES LISTED PARA 2 AND 3 REF A,

2. DEPCOMSUBLANT IS AWARE OF THE ACTION TAKEN BY BUSHIPS TO DATE TO IMPROVE
QUALITY CONTROL IN SUBJECT SYSTEMS. WITH REGARD TO RECOMMENDATIONS OF REF A
PARA 4 THE FOLLOWING COMMENTS ARE SUBMITTED:

A, 1IN EARLY 1961 EACH SUBMARINE BUILDER WAS VISITED AND PROVIDED INSTRUC-
TIONS TO IMPROVE QUALITY CONTROL. ON 31 AUG 1961 ALL BUILDERS WERE CALLED
TO BUSHIPS TO REEMPHASIZE IMPORTANCE OF OBTAINING HIGHEST DEGREE OF RELIABILITY,
REPORT PROGRESS, AND DISCUSS TECHNIQUES TO FURTHER IMPROVE QUALITY IN SUBMARINE
SEA WATER SYSTEMS.

B. STANDARD PLANS HAVE BEEN ISSUED TO ELIMINATE KNOWN DEISGN DEFICIENCIES
IN BOSSES. OTHER CONNECTIONS HAVE BEEN INVESTIGATED AND THERE ARE WO OTHER
KNOWN IMPROPER DESIGNS APPROVED FOR SUBMARINE INSTALLATION.

. G, BUSHIPS MSG 012214Z and 012213Z OF SEP REFER. FURTHER INSTRUCTIONS
WILL BE PROMULGATED UPON COMPLETION INVESTIGATIONS.

7 D. ULTRASONIC TEST PROCEDURES ARE NOW RECEIVING SHIPBOARD EVALUATION AT
NAVSHIPYD MARE. EBDIV IS UNDER CONTRACT TO DEVELOP ACCEPTANCE STANDARDS.
DEFINITIVE TECHNIQUES ARE EXPECTED TO BE AVAILABLE IN JAN 1962,

E. SPECIFICATIONS FOR BUILDING SUBMARINES CONTAINED DEFINITIVE REQUIREMENTS
RESTRICTING THE PROXIMITY OF PIPING AND PIPE JOINTS. RELATIVE TO ELECTRICAL,
ELECTRONICS, FIRE CONTROL EQUIPMENT, ETC., WHEREVER A SHORT CIRCUIT, FIRE
HAZARD, DAMAGE TO EQUIPMENT, OR INJURY TO PERSONNEL COULD OCCUR. IN ADDITION,

A CONTRACT HAS BEEN LET FOR IMPROVEMENT IN FUTURE SSBN DESIGN SPECIFICALLY

AIMED AT SIMPLIFYING PIPING SYSTEMS TO REDUCE THE NUMBER OF JOINTS AND IMPROVE
RELIABILITY #SBUSHIPS HAS INCLUDED A DUAL BID INVITATION FOR FY62 SS(N)593 CL
TO OBTAIN COST DATA AND TECHNICAL FEASIBILITY OF AN ALL-WELDED VICE STL-BRAZE

EX /72



1522427 SEP 1961
SALT WATER SYSTEMS. (cont'd)

4. BUSHIPS WILL CONTINUE DELIBERATE PURSUIT OF TECHNIQUES AND PROCEDURES TO
IMPROVE QUALITY OF DESIGN AND WORKMANSHIP IN SUBMARINE SEA WATER SYSTEMS.
BUSHIPS WILL RE~EMPHASIZE TO ALL SUBMARINE CONSTRUCTION AND REPAIR ACTIVITIES
THE SERIOUSNESS OF THIS EFFORT. IN ADDITION EACH ACTIVITY WILL BE RE~INSPECTED
TO DETERMINE THAT PROPER QUALITY CONTROL AND INSPECTION TEQHNIQUES ARE IN USE
AND THAT WORKMEN ARE PROPERLY QUALIFIED. A

5. THE ABILITY TO CONTAIN THESE CASUALTIES DEMONSTRATED SO EFFECTIVELY TO
DATE, IS A CREDIT TO THE OPERATING FORCES AND MUST NEVER BE NEGLECTED.

LFXH /172 -2
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SURMARINE SALT WATERS’(STEW‘ :
A BUSHIPSYLTR'SER 525=1175 OF 29 MAY. 1961 :
1. RECENT-FLOODINGS OF SURMARINES DUE TO FAILURES N SALT WATET,

~-SYSTEMS BURING BUILDERS TRI'ALS IS A MATTER OF GRAVE CONCERN TO fHE

- CHIEF, BUSHIPS., REF A REQUESTED A REVIEW OF CURRENT PRACTICES DIRECTED

. TOWARD IMPROVING STANDARDS OF WORKMANSHIP T ISSUE HIGHEST" QUAL'TY '

SIL=-BRAZED JOINTS.

2+ THE CHIEF, BUSHIPS REEMPHASIZES THE SERIOUSNESS OF THIS FROBLEM
- AND DIRECTS THAT ALL SUBMARINE REPAIR ACTIVITIES TAKE IMMEDIATE.

- POSITIVE ACTION TO IMPLEMENT ALL PREVIOUS DIRECTIVES TO IMPRGVE
QUALITY OF DEGIGN AND WORKMANSHIP '

: BT
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Portsmouth, New Hampshire




SEA WATER PIPING, SS(N)593
FAILURE OF SILVER-BRAZED JOINTS

Lok 19%-2



. (2) stresses within the joint which exceeded the design crlterlaw

SUMMARY

The partial‘rupture of the L" silver-brazed joint in

 the slip fitting is attributed to two conditions:

(1) insufficient bonding of the pipe to the fitting, and

ﬁ{*’e"

during operational sea trial testing.

REFERENCES

(a) Brochure, "Silver-Brazed Sea Water Systems in Submarines",

..dated 1 March 1961

ENCLOSURES

(1) Photograph illustrating section of pipe that ruptured e

(2) Photograph illustrating section of pipe that held  ?$ ~
(3) PhOtOgrap}B of joint illustrating bonded areas

(4) Prints of radiographs: Fig,l, taken in area that failed
in sefvice; Fig.,2, taken in area that held

(5) Photograph of 3/4 IPS Union (TD)P—Z/F—96 in primlng
~ line that ruptured during sea trials,
'_(No examlnatlon could be made as this joint was repaired

" at sea. Chemical énaleis of union is contained herein),

 Fxh 179-3
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Photograph of 4" pipe showing a view of the
d from fitting,

area in which pipes separat:

il
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e

Photograph of 4" pipe showing a view of the area of pips that held,







.

ILLUSTRATING

Fig.1-Section of pipe joint which held
during initial failure at sea,

Fig,2-Section of fitting conforming to
area shown in Fiﬁ,;@

o IR s
Fig,3-Section of fitting illustrating that
part of the joint that ruptured at sea,

Fxh 199-7¢  ENCLOSURE (3)







Fig,l-Photographic print of radiograph taken in area
that failed in service, illustrating complete melting
and flow of the insert r

ing., Silver alloy can also
be detected by the mottled dppearance,

Fig.2-Photographic print of radiograph taken in area
that held, The presence of solder in groove is noted,
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e

Photograph of 3/4" IPS Nickel~Copper Union that ruptured at sea,
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PORTSMOUTH NAVAL SHIPYARD
BJG PORTSMOUTH, N, H, 213
SS(N) 593/9480

From: Commander, Portsmouth Naval Shipyard
To: Chief, Bureau of Ships

‘Subj: Pigi Joint Inspection, Sea Water Systems,
Us SHER (SS(N)593)

Ref: (a) BUSHIPS ltr Ser 525-1325 of 29 May 1962 —
b) BUSHIPS 1ltr Ser 648X-160 of 13 Feb, 1962
c) PSA Arrival Conference for USS THRESHER (SS(N)593)

1. Paragraph 3 of reference (a) indicated that the visual in-
spection of subparagraph l.a. and the certification of sub-
paragraph 1.d. of reference (b) would be required for sea water
systems of USS THRESHER (SS(N)593) post shakedown availability.
As discussed in reference (c), this inspection is considered
neither feasible nor necessary for any reasonable length of
availability assigned to THRESHER. The amount of interference
to be removed precludes the accomplishment of a complete visual
inspection of THRESHER sea water systems.

2. As agreed by ail attendees at reference (c¢) the following
“inspection of sea water systems will bé accomplished during
THRESHER PSA, - '

a. Visual inspection of all sil-brazed joints two inches
and above, which are unlagged and readily accessible, including

all joints between hull and backu 8. Ultrasonic test all
suspect joints Iound by this visual inspection.
, R fmed L Mavsuims 250 - 698~ 5

b, Complete inspection of all sil-brazed joint repairs made -
by Ship's Force i system as a result of shock damage, and
repair: as necessa

cc..Hydtoscitic (drop) test of all sea water systems to 1-1/2
times submergerie pressure and repair of joints as necessary.

d. Complete tgspection of joints in sea water systems where
extensive damage pipe hangers indicates the possibility of
weakened joints.

2ef (20) 18]
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232B
240
241D
246
263
300
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EMD PORTSMOUTH NAVAL SHIPYARD PTSM? NAVSHIPYD
PORTSMOUTH, NEW HAMPSHIRE INST 5420.258 (100)

PTSMH NAVSHIPYD INSTRUCTION 5420, 25R 12 Feb 1963

From: Commander, Portsmouth Naval Shipyard
To: Distribution List

Subj: Quality Assurance Committee and Coordinator for Quality Assurance
Ref: (a) PTSMH NAVSHIPYD INST 5420, 208

(b) PTSMH NAVSHIPYD INST 5420.26

(c) BUSHIPS INST 4353.23

(d) PTSMH NAVSHEIFYD INST P3450, 14
Encl: (1) Membership of Quality Assurance Committee
1. Purpose. To establish a Quality Assurance Committee and a Quality
Assurance Coordinator within the procedural framework of references (a)
and (b) and to state their responsibilities,

2. Cancels PTSMH NAVSHIPYD INST 5420, 25A.

3. Responsibilities,

a. The Quality Assurance Committee established by this Imstruction,
with membership as specified in enclosure (1), shall, under direction of
the Coordinator for Quality Assurance:

(L) Develop and recommend plans, policies, and interdspartmental
procedures for the implementation of Quality Assurance Program in
accordance with reference (cy and related directives. FEnsure that such
plans and procedures are integrated with those being developed by other
Shipyard committees as appropriate,

(2) Evaluate the impiementation, progress, and eff=zctiveness of
the Quality Assurance Program and submit PIOgress reports and recommen-

dations to the Management Pclicy Reard per reference (a).

(3) Perform assigrments as initiated by the Management Pelicy
Board and as directed by the Shipyard Commander,

(4) Rerport to the Shipyard Commander on interdepartmental matters
via the Management Policy Ecard,

(5) Serve as Quality Assurance Evaluation Team as required by
reference (c) and shall:

L?ﬁﬂfﬂi?‘ 8 '/éz:g



PTSMH NAVSHIPYD
INST 3420.25B
12 Feb 1963

{a) Determine ths capability of the Shipyard to perform in
accordance with requiremenrs and to verify trhat there is ccmpliance to
requirements.

(b) Provide feedback information on specification defi-
ciencies, training needs, communicaticn protlems, manpower needs,
deficiencies in systematic planning and other causes of nonconformance
to specifications.

b. The Chairman of the Quality Assurance Committee is designated
as Coordinator for Quality Assurance Program and shall:

{1) Initiate development, mocitor implementation, review and
coordinate.

(2) Assign tasks tc Committee members and designate task groups
from the Committee or other Shipyard personnel with the concurrence of
the department or cffice tead concerned,

ment heads for matters under their
and related directives.

(3) Report to dep

art
cognizance per refersnce (dy

4, Instructions,

2. The Chairman or, in his absence, the Yice=-Chairman shall call
meetings as required. The Recorder shall attend all meetings. Those
other members of the Committze will be called te attend when their
department cr office tecomes involved in the agenda to be discussed.
Departments not represented on the Commirtee shall be requested to send
a representative when marters invelving tbheir departments are under
congideration. Members may be represented by alternates only when
absent from the Shipyard cr lesave or on temporary additional duty and
mav have supporting technical personunel as appropriate,

%, Plans, procedures and recommendations shall be supmitted in
sccordance with referenca (&} to the Management Policy Beoard for
approval prior to the submission to the Shipyvard Commander.

¢. An approved Quality Assurance Frogram Flan of Action and approved
pertinent recommendaticns are cfficial Shipyard directives and documents.
The tssksz assigned thersin must be implemented by the responsible action
e established "target" or completion dates.
7

and assist codes within rhe
Department and office haads and the immediste supervisors of the assigned
scfion and assist codes for each of the various tasks must wmake arrange-
ments to enable these ccdes fe accomplish the tasks within the time
prescribed, Under normai cenditions, the assigned Quality Assurance

2






Enclosure (1) PTSMH NAVSHIPYD
INST 5420.25B
12 Feb 1963

MEMBERSHIP OF QUALITY ASSURANCE COMMITTEE

Chairman: Quality Assurance Superintendent (303)

Vice-Chairman: Assistant Chief Design Engineer for Naval
Architecture (250)

Recorder: Management Analyst (141D)

Members: Head Combat Systems Division Engineer (2343)
Material Superintendent (560)
Head, Reactor Plant Quality Assurance Engineering
and Analysis Branch (2305)
Group Master, Mechanical (946)

Enclosure (1)



PORTSMOUTE NAVAL SHIPYARD PTSMH NAVSHIPYD
PORTSMCUTH, NEW HAMPSHIRE INST 5420.25A (100)

PTSMH NAVSHIPYD INSTRUCTION 542C.25A 20 Nov 1962

From: Commander, Portsmouth Naval Shipyard
To: Distribution List

Subj: Quality Assurance Committee

Ref: (a) PTSMH NAVSHIPYD INST 5420.20A
Encl: (1) Membership of Quality Assurance Committee

1. Purpouse. To establish a Quality Assurance Committee within the
procedural framework cf reference (a).

2. Cancels PTSMH NAVSHIPYD INST 5420.25.

3. Responsibility. The Quality Assurance Committee, established by
this Instruction, with membership as specified in enclosure (1), will:

a. Assist and advise the Shipyard Commander, the Management Policy
Board, department and office heads, and the #Quality Assurance Super-
intendent* in developing and maintaining a Quality Assurance Program
necessary to minimuze the quality problems encountered in delivering
satisfactory equipment and ships to the Fleet.

b. Keep the Management Policy Board and other committees informed,
as approprilate, where areas »f interest develop.

c. Review and evaluate the implementation, progress, and effective-
ness of the Shipyard-established Quality Assurance programs and submit
recommendations covering interdepartmental matters to the Shipyard
Management Policy Board, per reference (a).

d. Perform Quality Assurance assignments as initiated by the Ship-
yard Management Policy Board and as directed by the Shipyard Commander.

4. JInstructions.

%a. The chairman or, in his absence, the vice chairman shall call
meetings as required. Members and the recorder shall attend all
meetings unless specifically excused by the chairman. Each shall make
arrangements for an alternate €O attend when the principal is not
available. Other parties having an interest in the agenda of the day
may be invited by the chairman to attend.*

EXHIEY-






Enclosure (1) PTSMH NAVSHIPYD
INST 5420.25A
20 Nov 1962

MEMBERSHIP OF QUALITY ASSURANCE COMMITTEE

*Chairman Quality Assurance Superintendent (303)

Vice Chairman: Assistant Chief Design Engineer for Naval
Architecture (250)

Recorder: Management Analyst (141D)
Members: Head Combat Systems Division Engineer (2343)
Material Superintendent (560)

Head, Reactor Plant Quality Assurance
Engineering and Analysis Branch (2305)

Group Master, Mechanical (946)%*

Enclosure D

FXH 18923






PORTSMOUTH NAVAL SHIPYARD QUALITY ASSURANCE PROGRAM

" PLAN OF ACTION

PREFACE
1. The tasks outlined in this Plan of Action are those presently counsidered to be most essential
to the timely fulfillment of the requirements of BUSHIPS Instructioms and for the establishment
of an efficient Quality Assurance system. The frequency of revision of this Plan will be '

governed by the new tasks assigned and by the number of tasks which have undergone a significant
change in status since the previous revision.

2. For each item in this Plan of Action, the Task Group shall be composed of the Action Code
shown opposite that fitem and the Assist Codes.

" a. The Action code shall bear. full responsibility for the satisfactory completion of the
assigned tasks and for submission of results to the Quality Assurance Committee by the date
shown. He shall serve as Chairman of the Task Group.

b. Assist Codes shall provide whatever assistance is called for by the Action Code, placing
the accomplishment of such assignment at a higher priority than his regular work.

c. A Task Group shall convene 2t the direction of its Chairman.

A

d. Completed tasks shall be processed through individual departments and presented to the
Quality Assurance Committee in a form suitable for review and examination for conformance to
system prior to submission to the Management Policy Board. Copies of correspondence and reports
pertaining to an item on the Plan of Action shall be provided to the Recorder (Code 141D).

3. The Recorder shall monitor om a continuing basis the schedule adherance by the action codes
and shall follow up on progress until completion of the task. He will advise the chairman and
aembers on status of the plan at each regular meeting or whenever a task appears to need follow-
up or monitoring action by the Committee.

4. A Task Group shall, upon direction of 104D, monitor the implementation of recommendations
made by the Coomittee and approved by the Management Policy Board, in order to verify conpliance
with directives. _

CEXH I5S-2



4355.1

4410.1
4730.2
4730.3
4730.4A
4730.5
4730.6
4730.7
4760.1
4855.1
4855.2
9080.1C
9080.2A
9080.3A
9110.3
9110.4
9400.2B
9480.1
9650.1
9670.3
9690.1A

TARGET Material

Testing new equipment

Testing reactor plant

Production test programs

NDT of Castings

Inspection of Combat Systems
Combat Systems contractor representatives
Mercury contamination

ARROW material

Quality Assurance respomnsibilities
Preliminary Acceptance Trials
Shipboard test responsibilities
Sea Trial deficiencies

Hull surveys 7
HY-8C fabrication and inspection
Acoustical surveys ‘

Noise reduction

Luminous markers

Ships*® electronic systems

 Electronic test equipment

PTSMH SHIPYD NOTICE 9480 (i4 Sep 62) HNDT requirements




EXt 185-4

TASK SUBJECT DIREC- ACTN| ASST DATE TO | DATE TO JACTUAL REMARKS
WO, TIVE NO. CODE| CODES |BE SUB-{ GO TO DATE
MITTED | MGMT POL{ TO MG}~
(o1d TO QA BOARD POL.
Bo.) COMM. BOARD
1. Purchase 560 | 530 12 Dec | 31 Dec elop procedures to ensure
(11) | Documents 303A acorporation into all procure-
' nt documents of required spec-
= fications & inspection requrmts.
2. Nondestruc- 250 | 303E {19 Dec | 31 Dec evise Shipyd directives & pro-
@ tive Test 730.5 981 edures to comply with new re-
of Castings 260 irements and Change Orders
91.1 and 284.
’/'3. Policy and |BUSHIPS 303 | 2305 |19 Dec | 7 Jan fine and promulgate Shipyd
(2) Objectives [4355.14 2342 1963 licy & objectives with regard
o QA Control
4. Problem In- 2305{ 303A |19 Dec | 2 Jan elop procedures for investi-
v’ (19) | vestigation ! | 1963 ing QA/QC problems to ascer-
ain scope, magnitude, cause &
t.
5. Shipyard SHIPS 141D} 303A |2 Jan | 14 Jan ew all Shipyd Instruc. with
o {23) | Instructi 4355.14 380 1963 1963 in mind. Recommend changes
S04 i T revision to clarify respon-
ibility, elimimate conflict
-redundancy, assure quality.
6. Process onJlUSRIPS 303 | 380 2 Jan 14 Jan e all Process Instructions.
v €24) | Imstructiong 4355.14 949 1963 { 1963 ecommend changes or revisiom:
o 226 o improve methods, rectify re-
504 ponsibility, eliminate com-
243n t or redundancy, & incor-
ate best QA doctrime.
v 7. Indicating 303 | 380 2 Jan 14 Jan elop 2 single coordinated
{4) Systea 956 1963 | 1963 tem of labeling & tagging

o show what test pasaed by

. Combine existing Ia-
tructions inato one.



LXH 18557

TASK SUBJECT DIREC- | ACTN |ASST DATE TO |DATE 10 |ACTUAL REMARKS
NO. TIVE CODE |CODES| BE SUB- (GC TO DATE TO
NO. MITTED MGMT POL |MGMT POY
(o1d “TO QA BOARD BOARD
No.) COMM.
8. Pipe Joint | PISMH | 303 2343 | 9 Jan 21 Jan Revise procedures for control of
¥ (10) | Control 4855.1 263 1963 1963 piping joints & system components
4410.1 303A throughout procurement, installa-
tion & testing.
9. Drawings & 250 244F, 1£ Jan 28 Jan Prepare Design Div iInst to pro-
v (8) Specifica- 1963 1963 vide for adequate technical re-
tions view of specifications,drawings
& material requests.
10. Incorpora-~ 303 3024 23 Jan 4 Feb Fstablish control of incorpora-
s (D tion of 244 19¢3 1963 tion of changes in requirements
Changes for test standards, specifica-
tions & procurement documents.
11. Follow Ship 250 1226 30 Jan |11 Feb repare a P&E Instr Sheet to
e Procurement 931 1963 1963 rovide for adequate technical
QA review of lead yard procure-
nt documents.
1z. Technical 303 (2343 | © Feb i8& Feb tudy effect on efficiency of
(25) Assistance 246 1963 1963 roviding increased technical
szistance to shops & QA organ-
ization. Recommend action to be
aken. {See 100 comment to
10°'s rep.)
13. Feedback of| BUSHIPS|250 2i2~ | 13 Feb |4 Mar evelop procedures & prepare In-
(12, Information| 4355.20 946 1962 1963 tructions whereby deficiencies
i8) PTSMH 233 A re immediately reported back to
4355.1 294 endor or responsible activity
| r to the processing shop and
egzgner
14. Indoctrina-|{ 100's {303 180 20 Feb {4 Mar velop 'a QA/QC training program,
« {15 tion & 27 Mar 1963 1963 amiliarization campaign &
16) Training 1962 ublicity plan.




EXH 1856

TASK SUBJECT DIREC- ACTN | ASST |DATE TO | DATE TO ACTUAL REMARKS

NO. TIVE NO.| CODE | CODES |BE SUB-| GO TO DATE TO

(o1d - {MITTED | MGMT POL MGMT POL

(No.) TO QA BOARD BOARD

COMM.
15. Conformance 303 > 127 Feb | 11 Mar Prepare a plan for audit &
(21) & Effect- 1963 1963 evaluation of general con-
iveness formance to establish QA

directives & procedures, &
of effectiveness & cost of
application of these
procedures.

16. Ingpection BUSHIPS { 303 [946 |(Continuing Develop inspection proced-

(35 Procedures 4355.20 ; 303A ures to include processing

22) 3.4 292D of data, in all areas other
513 than Combat Systems &

Reactor Plant areas, consid-
ering levels of essentiality.

17. Mechanical BUSHIPS | 303 ]303A [20 Feb | 4 Mar Prepare a Shipyard Instruc-

(14) Instrument 4355 303D 1963 1963 tion to require calibration

Calibration 380 and inspection of instruments,

test equipment, jigs and
fixtures on a periodic basis.
Provide for condemnation & '
records.



DEPARTMENT OF THE NAVY
BUREAU OF SHIPS
WASHINGTON 28. D. C. ' : IN REPLY REZFER TO
‘ ' BUSHIPS /355,23
Ser T06-84
3 December 1962

BUSHIPS INSTRUCTION 4355.23

From: Chief, Bureau of Ships
To: Commander, All U.S. Naval Shipyards

SBubj: Quality Assurance Evaluation Teams; establishment of
Ref: (a) BUSHIPSNOTE 4355 Ser 7hli-T1 of 29 Jun 1962
Encl: (1) Areas for Evaluation ’

1. Purpose. To establish the Quality Assurance evaluation team concept
and assign responsibilities.

2. Backggound. Quality Assurance responsibilities assigned to the naval
shipyards require the performance of Quality Assurance evaluations.
Quality Assurance evaluations are rerformed to determine the capability

of an activity to perform in accordance with requirements and to verify
that there is compliance to requirements. Quality Assurance evaluations —
provide feedback information on specification deficiencies, training o
needs, communication problems, manpower needs, deficiencies in systematiqy
Planning and other causes of nonconformance to specifications. Recent —d
Bureau evaluations and results of internal evaluations have indicated

the need for improving the development of the capability for performing
these evaluations and for actively pursuing the administering of such
evaluations.

3. Concept.. Quality Assurance evaluation teams shall be established
for purpose of determining compliance with requirements and for
providing feedback information on areas of nonconformance to require-
ments.

4. Aection. Each shipyard shall be responsible for the following:

, a. Establishing teams to perform Quality Assurance evaluations
‘within the shipyard. Each team shall be comprised of personnel from
different departments or divisions of the activity depending on the
technical knowledge required for a specific evaluation. The team
captain shall be from the Quality Assurance Division of the shipyard.

_ b. Developing the capability of the teams for rerforming
Quality Assqranee evaluations.

53231 _ £wh A:f /c?é‘/






c.

d.

e.

f.

.
h.

Enclosure (1)

AREAS FOR EVALUATION

Material Identification Control
Metal Joining Processes

Weight Control »
Non-Destructive Testing

S8hock and Vibration Mounting
Draving and Document Control
Process Instruction Adequacy

Submarine Antenna Installation

BUSHIPSINST 4355.23
3 December 1962

Enclosure (1) to BUSHIPS Ser 706-84

Exbi'bit 1¢¢-3
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- ?‘3‘?{ -
Pile: ZIS/W/RJB | -
Subjects Ultrasonic Testing of Sil-Brazed Jo!.nta, 2" and less in

Diameter, located on the Hydraulie Systems of the U.S. s._
Thresher S8(N)593; Results ofs |

Reference: (a) shop Order 3930-136

Enclosures: 1. Sil-Bragod Ident. Record (2.5, Yorm 2268) for eash
Joint, total 115,
2, gc::l mgs mdicaﬂ.ns location ot oubaect Joints,
0
3. Sil-Breze Ident, Record (E.B. m 2268) indicating
results of ultraaonic test of m Joints, total 9. ‘

Supervisor of Shipbuliding, USN
Groton, Connscticut

81::

1. A total of 115 joints in the hydraanic sntm of mb.ject veuol
were ultrasonically tested in accordanse with :"cferencc (a). ’

2. The following is a joint breakdom by systeu, as mdicatoa on
enciosure 2,

m_@_ . Road Map | o, of gotnts

ring and stem Dive 1 25
8teér.mg and Stern Dive 2 20
Main and vital : 3 13
Tead Accumalator 11 -
vital Asgumulator g 18
Main and Vital 4
Steering and Stera Dive g 10
Hydraulic Power Plant - 2
Stecering and Stern Dive g 2
Fain and vital Hydéraulic 1
iain and vital Hydraulic 11 2
SLocr.mg ‘and-Stern Dive 12 A
TORAL/ a'oms-m — T SE— 115
3. A..l 391:11:3 were ult:*a:n 7“ tcd qﬂ results 5'1‘;! %omtive

Cﬁ:’t O p n m map 5, wenre
naccessid &a % .‘land

4, Jos.ntamw on road ml m ointmn!nrig ad
| mapnumbera.mfnmjuﬁ-:pmum‘amiomm .onro

a Join%mmberlﬁmmdfmﬂn
()v:‘r.sua.l Mnatioumm ‘

'. mtiomﬂ, puhd aud














































F = ORIGINAL FITTING UNDISTURBED> OR REUSED
AF = NOT SHOWN ON PLAN, BUT FOUND IN PLACE ON ARRIVAL
NF = NEW FITTING PUT IN OLD JOINT DURING PSA
NAF = NEW FITTING PUT IN OLD ADDITIONAL FITTING DURING PSA

ANF = NEW JOINT CREATED DURING PSA, NOT SHOWN ON DWG.

L bt 16914



- 88(N)593

P-1 welded piping joints, all sizes, which were made in Air Conditioning, Auxiliary
Salt Water, and Trim & Drain Systems during the post-shakedown availability.

OOD.
JOINT SIZE HEAT NO. RT_READING

FORWARD ROOM - Trim & Drain System - Dwg. 1862775

F25 - F1 (v) 4.5 1 OK 10/26
F26 - F2 4.5 1 Slag 11/30
2 0K 12/20
F27 - Frl (w) 3.5 1 OK 10/26
FL1 - F2 (x) 4.5 1 oK 10/27
P13-1 - F2 4.5 1 0K 10/26
F1 - Pl13-1 (z) 4.5 1 Slag 10/26
2 oK 10/31
F2 - P25 (y) 4.5 1 oK 10/27
P13-1 - F26 4.5 Slag 11/15
2 0K 11/21.
AUXILIARY MACH'Y SPACE - Trim & Drain - Dwg. 1943414
P16 - 46L/pPc 6 4.5 1 Slag 10/31
2 OK 11/7
AUXILIARY MACH'Y SPACE - Aux. Salt Water - Dwg. 1862586
b(3) 10 USC 130
Pl - FLS 1 Crack & Porosity 2/18
Porosity 2/21
OK 2/22

Pl - Fl Porosity  2/18
Porosity 2/21

OK 2/22

LNorFrwuN

ENGINE ROOM - Air Cond. Salt Water - Dwg. DLI 15040

FL2 - P25 5.563 1 Porosity & Crack 1/24
2 Porosity 1/31
3 0K 2/1
F67 - F65 5.563 1 8lag & Porosity 12/26
2 Porosity 12/31
3 OK 1/4
F67 - F25 5.563 1 Porosity 12/26
2 Porosity 12/31
: 3 OK 1/4
F67 - P67A 5.563 1 OK 1/30
F28 - F67 5.563 1 oK 1/28

- NOTE - (v) (W) (x) (y) (z) were silver brazed fittings on arrival.

S EXHIJ'?-—/






SS(N)593

Silver brazed piping joints which were remade in £illing lines outboard
of hull stops and outboard of pressure hull, not a part of hull integrity
survey, showing results of ultrasonic inspections. Both lines in No. 3A
main ballast tank,

Bond Percentage....

Plan Joint Number 1PS \ Heat Outer Inner dve,

LUBE OIL FILL INE b(3) 10 USC 130

1862638  ELL “A" END P1-4/F38 0 33 21 27
" N A 1 43 12 27.5
" w o ow m W 2 47 47 47
o ELL "B" END P1-4/F38 0 25 46 35.5
“ wos W e ow 1 51 55 53
" woow W e W 2 56 47 51.5

FUEL OIL FILLING LINE

1862805 Coup "A" End P39/F6 2 0 52 78 65
. Coup " . . 2 1 76 49 62,5
. Coup “B" End P39/F6 2 0 80 0 40

1 81 68 74,5

0 77 70 73,5
0 63 56 39,5

" Coup "A" added P39/F6

N NN

" Coup "B" added P39/F6

The foregoing list, made & May 1963 from prime shop and inspection records,
indicates that of these six distinct joints two were satisfactorily brazed
on the first attempt and four required a total of six additional heats prior
to acceptance.

Acceptable heats = 6 = 50%
Total heats 12
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10.

11.

USS THRESHER (SS(N)593)

KEY EVENTS - BUILDING PERIOD

KEEL LAYING DATE

SHIP ACCEPTED Aﬁx. 'SEA WATER (AFT)
SHIP ACCEPTED MAIN SEA WATER

SHIP ACCEPTED AUX. SEA WATER (FWD)
SHIP ACCEPTED H,P, AIR SYSTEM
INITIAL CRITICALITY

POWER RANGE TESTING COMPLETE

AIR CONDITIONING SALT WATER SYSTEM
HYDRAULIC SYSTEMS

DAY 1ST SEA TRIAL STARTED

DAY 1ST SEA TRIAL COMPLETED

12. DAY 2ND SEA TRIAL STARTED

13.
14.
15.
16.
17.

18.

DAY 2ND SEA TRIAL COMPLETED
DAY 3RD SEA TRIAL STARTED
DAY 3RD SEA TRIAL COMPLETED
DAY 4TH SEA TRIAL STARTED
DAY 4TH SEA TRIAL COMPLETED

COMMISSIONING

5/28/58
2/16/61
2/16/61
3/10/61
3/10/61
3/10/61
3/14/61
4/25/61
4/25/61
4/30/61
5/2/61

5/22/61
5/26/61
7/8/61

7/12/61
7/25/61
7/21/61
8/3/61

EXH /G2 =1




USS THRESHER (SS(N)593)

SHOCK HARDENING AVAIIABILITY - (E.B.)

ARRIVE E. B.

IN DOCK

OUT OF DOCK

SOUND TRIALS (FORT POND BAY)
TO SEA

ATCH AVA

ARRIVE E. B.
IN DOCK

OUT OF DOCK
TO SEA

SHOCK TRIALS

18T SHOCK
2ND

3RD "
4TH "
STH "
6TH "

Portsmoth NSY Personnel arrive at Key West (ship there)
" " left Key West
Ship was expected to leave Key West about

4/16/62
4/19/62
5/9/62

5/19/62
5/21/62

6/6/62
6/6/62
6/8/62
6/8/62

6/17/62
6/19/62
6/21/62
6/23/62
6/26/62
6/29/62

6/13/62
7/2/62
7/3/62

S bit 17230



10.
11.
12.

13.

USS THRESHER (SS(N)593)

KEY EVENTS PSA

ARRIVED YARD

ARRIVAL CONFERENCE

START OF AVAILABILITY

DOCK

STEAM OPERATIONS (SHORE STEAM)
HOT OPERATIONS

CRITICALITY

POWER OPS

.- FAST CRUISE

FAST CRUISE
ACOUSTIC SOUND BASIN
DOCK

SEA TRIALS

0800

7/11/62

7/20/62

7/23/62

9/5/62 - 1/16/63
2/23/63 - 2/28/63
2/13/63 - 2/19/63
3/15/63

3/16/63 - 3/17463
3/23/63 - 3/26/63
3/31/63 - 4/1/63
4/1/63 - 4/4/63
4/4/63 - 4/8/63
4/9/63
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NAVAL MESSAGE

OPNAV FORM 2110-28 (10-5§)

RELEASED BY

DRAFTED BY

FHONE EXT. NR.

“10 APR 63

"51297 /4253KCS [RC |

ROQUTED BY

CHECKED BY

MESSAGE NR. DATE/TIME GROUP (GCT) PRECE. OFERA-
FLASH EMERGENCY| TIONAL PRIORITY | ROUTINE | DEFERRED .
1¢19ZSZ DENCE IMMEDIATE -
ACTION 0
INFO

From:  COMSUBLANT

ro: COMSERVLANT

' wro: TEPCOMSUBLANT COMSUBFLT TWO COMSUBDEVGRU THO USS SKYLARK
" USS RECOVERY USE SUNBIRD

UNCLAS -
1. USS THRESHER CONDUCTING TEEP DIVE SEA TRIALS WITH SKYLARK

ESCORT AT

b(1)

COMMUNICATIONS LOST AT 114197,

2. REQUEST DIVERT RECOVERY TO ASSIST SKYLARK INSEARCH FOR THRESHER

;.
{
W /RC
DllSTRlBPTlONs g
4 UNCLASSIFIED | 1915557 JArR €3

- —
" Reorder from FPSO

Cog. “I" Stock Points
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UsS SKYLARR | . @5 Cff%

Beeeived U, €] S Jv}s;"‘:?
e (et ¥C8510/01/ski
5041/2
ser :'l g “{f

From: Commander Submerine Squadrom TENW
To: Commander Submarine Force, U.S. Atlantic Fleet

Subj: Operational Readiness Inspection of US8 SKYLARK (ASR20)
1. PForwarded.

F. D. VALKER, Jr.

Copy to:
DEPCOMBUBLANT (Comp)
COMBUBFLOT 8IX-

CO USS SKYLARK (ASR20)

. S 200+



ASR20/AHC: lwg
3590

Ser: 245

2 July 1962

FIRST ENDORSEMENT on COMSUBFLOT SIX ltr ser.l185 of 13 June 1962

From: Commanding Officer, USS SKYLARK (ASR~20)
To: Commandar Submarine Force, U, S. Atlantic Flest
Via: Commander Submarine Squadron TEN

Subj: dpcttiml Readiness Inspection of USS SKYLARK (ASR-20);
report of . '

1. The 100 yard error on the fourth drop is believed to be in
error, in that only 900 feet of seven-inch nylon was utilized

to each leg, although a four-degree error in bearing was accepted
which would constitute an error of approximately 100 fest. Due
to the radius of the moor, this error was felt to be acceptable.

2. The type seal utilized, was elected because of the bell
operator's rveporting a fouled seat due to the non-spin line
being across the seat. Although the diver reported clear, when
the ship was moved over in the moor to give the proper angle for
the Rescue Chamber the false seat must have fouled., It was
cleared by "teking a strain' on the non-spin line, but it was
§01t: tﬁat a seal under the gasket was in order as an "insurance
actor’, ‘

3. Divers wera delayed in that the same capstan (port quarter),
which was utilized in lowering the false seat was also utilized
for raising and lowering the divers stage, This necegssiated
clearing the capstan from the false seat evolution to the diving
evolution, Methods are being studied to alleviate this situation,
and to speed up the He02 divimg.

4, A pértabu line is being manufactured to close opening left
by diving sate removal during these operations.

S. As funds are available new football helmets are being ordered.

6. The sliding wire used in conjunetion with the back haul rope
has been discontinued. *

‘ C. X, OSBORNE
Copy tos
COMSUBFLOT SIX

LA 2.01-2
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3599

Serial 183
18 June 1962

Prom: Commander Submarine Flotillas 21X

Tot Cozmander Submarine Poree, U, 5, Atlantic Fleet

Via: (1) Commanding Officer, USS SKYLARX (ASR.20)
(2) Comnmandar Submarine 2quadrom TEN

Sub{: ﬂparatiogal Readiness Inspection of U2S CRYLARK (ATR.?29);
renort © '

Refs (a) COMSUBFLOT SIX NOTICE 3590 of 11 Apr 1962

Encl: (1) Report of Speeific ﬁxerclaos and Cenaral Comments <
ORI USS SEYIARK (ASR.20)

1. An Operationnl Readiness Inspection of the USS SKXYLARY
(ASR-20) was conducted off New london, Comnectiout om % June
1962 am scheduled by reference (a).

2, SKYLARK feﬁ uhderwvay at 0804) frum plar at the U, S,
Naval Subtmarine Base, New lLemdon, Comnedicut. Gancral drills
wery eonduataed enroute to the operating arza, ‘

3. A four point mooy wae nade and a faloe seut sverelss
successfully conducted in 4D fathoms of water in eperating
area 24-B sbout 30 miles SST of Montsuk Point, JYRYIARK
required 3 hours amd Oy mimute fyxom dropping the first lag
of the four point meor wntil bell pervecansl wore on desek
ollowing ko Lell wun,

4, PEnelosures (1) and (3) sumparise ewersiss: condueted., An
everall grade of GOOD ia assigned for this inspeetion.

u8S SKYREEN ¢. ¢, cowr

Iomai ‘Véﬁ ,UﬁL
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d;‘dTht following {tems vere noted wharein eafety could bhe
roved !

(1) Men ware notsd standing on the rail and working
on tep of the spuds without 11fe jackets and tending lincs.

(?) A portable 1ife lina s needed in wuy of the opening
left by tia portable bulwark,

(%) One coxsvain v.as obaerved without 1ife jacket,

(4) Reccommand use football helmets with face puards for
the bell operators viee the halwet liners employed. ,

(5) nestion safety of sliding wire anchor point for
preventer on alde of rescue dell due te multinlication of
forces invelved owing to shallow angles subtended by the wire,

(8) Threaded gin shackle vas uged to securs the bell

baokhaul wirs to the lifting vinz viee bolt, wut, snd cotter

gnyi(:et§an on this item to be withhala nending COMYURTAMT
ecision),

Exh 2001-5

rnerosury (1)
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1.

3s

b,

MANRHIP EXERCISE (Sud.S) SURMARINE RESCUE -~ FALSE
SEAT EXERCISE - USS SKYLARK

Dack feamanship

a, Ireparation and rigging
be ILaying of moor

¢, Centerins in woor

d, Hondling divers

e, Handling bell

£, Tegovering moor

Layving the mooy

{1 hour znd &0 mimsteas standard),

A, HMansuvering and 4raéwing

b Comneating auwd Gantering,

inelod amall boat
gapmumship

Resous Phage

a, Diviag opevations

b, Ball enevetion

Safety
TOTAL

Maxiommm
Secore

30

30

n W w w0 7 =W

13
13

in

Assigned
Senre

24

A

»r AR > >

23

12

24

17

77
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COMMANDER SUBMARINE FORCE
UNITED STATES ATLANTIC ILECT
COMSUBLANT 9080, 3
Ser DEP 402/ 8760
5 Dec 1962

COMSUBLANT INSTRUCTION 9080, 3

From: Commander Submarine Force, U, S, Atlantic Fleet
To: Distribution List

Subj: Shipyard Overhaul; Dock and Sea Trials

Ref: (a) COMSUBLANT INST P5400,4 Series; Subj: COMSUBLANT
Regulations
(b) COMSUBLANT INST 1500.5B NOTAL: Subj: Precommissioning
Training of Submarines in Time of Peace
(c) COMSUBLANT INST 9940,2 Series; Subj: Submarine
Salvage Inspection; Standard requirements for

Encl: (1) Minimum Dock Trials
(2) Minimum Sea Trials
(3) Additional Dock Trial Tests for Nuclear Submarines

1. Purpose, The purpose of this Instruction is to promulgate
check-off lists for dock and sea trials,

2, Inspection and Completion of Shipyard Work, This subject is
covered In reference (a).

3. Overhaul Trials, General. An overhaul involves a succession

of tests and trials, all culminatiing in the dock trials, fast
-cruise, and sea trials near the end of the overhaul., Reference

(a) sets forth the general philosophy and sequencing of the various
categories of trials, the results of which determine the degree

of material excellence achieved by the shipyard and the ship in

the conduct of the overhaul. Reference (a) requires that each ship
prepare an orderly plan in advance of the scheduled dock and sea
trials so that the trials may progress in a thorough and orderly
fashion., The ship should consult with the shipyard in preparing
this plan. This plan shall include:

-8, A firm time schedule for conduct of all tests.

b. Responsibility for conduct of each test (shipyard or ship).
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Distribution List (CSLI 5605.1J):

28K1 ALL COMSUBRONS LANTF s COMSUBDEVGRU TWO, COMSUBFLOTS TWO, SIX
298 ALL SS LANTFLT ’

2984 ALL SSN LANTPLT

2988 ALL SSBN LANTFLT

Copy to:

21 CINCLANTFLT

24Ga COMSUBLANT

24Gc COMSUBPAC

32DD ALL AS LANTFLT

32EE ALL ASR LANTFLT

J88  OIC.SUBSCOL NLON

J120 FBM S/M TRACEN CHASN

L30 CO SUBASE NLON

BUSHIPS

NAVSHIPYDS PTSMH, NORVA, CHASN, PHILA
SUPSHIPS NPTNWS, PASCAGOULA, GROTON, CAMDEN, QUINCY
CO, NAVSTA, KWEST,
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Enclosure (1) COMSUBLANT 9080. 3

Minimum Dock Trials

l, Test sound'powered phones between all stations,

2, Test MC systems between all stations.

3. Test all alarm circuits at all stations as applicable,
4. Test TP-TR circuits for proper operation,

5. Test all emergency lights,

6. Test ship's whistle,

7. Complete and check a compensation using shipyard design section
‘weight changes. Conduct rough check using draft marks.

8. Check fire control system: Check alignment of periscopes, TBTs
and all bearing and range repeaters.

9, Test GSIRs,
10, Operate signil ejectors,
11, a. Check all running lights for brightness and proper lenses,

‘ b, Start gyro cohpasses; allow ample time for them to settle
out; take an azimuth; check all repeaters,

12, Check service air system.

13. Put a two inch pressure in the submarine and check all
compartments for air leaks.

1, Fire“ianard»slugs from torpedo rooms and conning tower (attack
center), .-~ ' :

15‘”'Pire water slug and dummy torpedo (where possible) from each
torpedo tube (need not be done as part of dock trials so long as
accomplished under COMSUBLANT Routine $7505 during overhaul).

Enclosure (1)
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16, Simulate the following casualties and recovery procedures:

a., Full scram,
b, b(3)10USC 130

¢, b(3)10USC 130

d. Loss of fresh water cooling.

e, Shield tank low level,

f. High iodine in the primary coolant,

g. Stuck control rod,

h., Primary coolant leak,

i, Pump noise monitor and pump TM alarms.

j. Radiation casualties,

k. Low pressure accident (loss of coolant) (include dry runs
of all known methods of supplying water to the reactor
plant),

1. Reactor plant pressure and temperature alarms,

m. Loss of main/shaft/SSTG lube oil,

n. Loss of vacuum, (1) loss of circulating pump, (2) air
binding.

o. Loss of TG,

p. - Loss of feed pump.

q. High and low steam generator water level,

r. High salinity (steam renerator, cordersate, reserve feed),

s. Loss of air conditioning.

t: Loss of auxiliary salt water.

u, Major steam leak,

Pnclosure (3) . 5
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Unclassified

OPRAVINST 09010,13%4
6 May 1958

Je Power plants A single screw nuclear msin propulsion plant shall
be inestalled, In addition, a battery shall be installsd for reactor
starting, auxiliary losd, and emergency propulsion, One diesel-elsctric
generator, capabls of snorkel propulsion st & speed of about 5 knots,
battery charging or reactor starteup shall be installed, A retractabls
motor for maneuvering and emergency propulsion shall be installed,

. de The morkel shall be sufficiently largs to permit full power
diedel operetion and recharging of the air banks to the full capacity of

“the compressors, It shall be capabls of being reised and opereted at

. & speed of at least 6 knots, , o

o¢ Distilling plant: Suitable evaporators to provide 20 gallons of
water per man per day, tattery water, and makeup feed water for the power
plant, shall be provided,

10, _Protecticn
None, : ..

. c&[",'lﬂ.'dp'i A br;glp capabls of uoi:-uhm two men shall bo

be {1) A redar and ECk type periscope (incorporating novigating
festures) shall be fitted: The uppsr lsns of the periscops oxX=
tended shall be about 18 feet above the highest fixed point of the
sail, It shall have aided power training and shall bs capable otbd.:g.
raised, lowered, and used at speeds up to 6 knots, In ordar to give

exposure at enorkelling depth, the periscops shall be opersble
from two height positions,

(2) Provision shall be made br. substitution of a simdlar 'p&hcopo
for Mast 5, Only one operating position is required, o B,

6o Combined depth-control and ccase-comtrol oqﬁipnmb shall be
Md‘do ' '

d, Suitabls sonar plotting facilities shall be provided in or
near the attack center, . J

Mmooy 1)
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